Ribosomal subunits were prepared from rat liver and skeletal muscle after incubation with puromycin and treatment at low concentrations of Mg2+. After isolation the resulting subunits could be recombined and the particles effected the synthesis of polyphenylalanine in the presence of polyuridylic acid. Hybrid particles formed from subunits of liver and muscle respectively were also active. The homogeneity of the isolated subunits was checked by polyacrylamide-gelagarose electrophoresis. The method is shown to be a reliable and comparatively simple wav of preparing active ribosomal subunits from skeletal muscle.
Martin and Wool (Martin & Wool, 1968 , 1969 Martin, Rolleston, Low & Wool, 1969) were the first to demonstrate that ribosomes from skeletal muscle and liver could be dissociated into subunits and recombined to give particles that were active for the synthesis of polyphenylalanine in the presence of poly U. An essential feature of the method was the use of high concentrations (0.5M) of potassium chloride. An alternative method was later described by Lawford (1969) for the dissociation of liver ribosomes. In this method the ribosomes are first incubated in the presence of puromycin to remove nascent polypeptide chains, after which they can be dissociated without being subjected to high concentrations of potassium chloride.
In the present work the method of Lawford (1969) was applied to ribosomes from rat skeletal muscle and hybrid ribosomes were made with ribosomal subunits from liver. The homogeneity of the subunits was checked both by polyacrylamide-gelagarose electrophoresis of the particles and of the extracted RNA (Loening, 1968; Dahlberg, Dingman & Peacock, 1969 tories Inc., Kankakee, Ill., U.S.A., sodium tri-isopropylnaphthalenesulphonate from Eastman Chemical, Kodak Ltd., Kirkby, Lanes., U.K., Sephadex G-25 from Pharmacia Fine Chemicals, Uppsala, Sweden and heparin (sodium salt)from Sigma Chemical Co., St Louis, Mo., U.S.A. Other chemicals were as specified by Campbell, Lowe & SerekHanssen (1967) .
Animals. Wistar male or female rats of 150-250g body wt. were used. The rats were starved overnight when subcellular preparations of liver were to be prepared. Non-starved animals were used for subcellular preparations from muscle.
Preparation of polyribosomes. Polyribosomes from liver were prepared as described by Wettstein, Staehelin & Noll (1963) . They were suspended in medium A (50mM-tris-KCI buffer, pH7.8 at 25°C, 25mM-KCl, 5mM-MgSO4). Polyribosomes of muscle were prepared as described by von der Decken & Omstedt (1970) .
Preparation of cell sapfrom liver. The tissue was minced and homogenized in 2.5vol. of medium B (50mM-tris-HCl buffer, pH7.8 at 25°C, 25mM-KCl, lOmM-MgSO4, 0.15M-sucrose). The 120000g-min supernatant was centrifuged at 105 000gav for 60 min and the supernatant was siphoned off to provide the cell sap. The cell sap was passed through a column (150mm x 14mm) of Sephadex G-25 equilibrated with sucrose-free medium B. The column was eluted with the same medium.
Dissociation of polyribosomes into ribosomal subunits.
The method with minor modifications was that of Lawford (1969) . This involves the incubation of polyribosomes under conditions for protein synthesis by using untreated cell sap in the absence of '4C-labelled amino acids but in the presence of 0.7mM-puromycin. The ribosome CotIcentration was 1.6mg/ml as measured on the basis of E'"l 1cm separate the ribosomal subunits 4ml of the diluted suspension was loaded on to each of six tubes containing 33 ml of a sucrose density gradient [15-35% (w/v) Incubation was for 30min at 370C. Samples (lOO,l) were transferred to filter-paper discs and the proteins were precipitated and extracted as described by Mans & Novelli (1961) . The radioactivities of the filter-paper discs were counted in a Beckman model LS200B liquidscintillation spectrometer, as described by Ragnotti, Lawford & Campbell (1969) , at about 65% efficiency.
Polyacrylamide-gel-agarose electrophores8i. Polyacrylamide-gel electrophoresis was in 2.4% acrylamide-0.06% agarose (Loening, 1968 ; see also Dahlberg et al. 1969 ) in 4mmx 110mm tubes for 3h at 4mA/tube (40C). For electrophoresis of subunits the buffer described by Loening (1968) was used, the sodium dodecyl sulphate being omitted. The subunits were suspended in 10% (w/v) sucrose-lOmM-EDTA and an amount equivalent to E260 0.15-0.4 was applied to the gels. After electrophoresis the gels were stained in a solution of 0.25% Coomassie Brilliant Blue-20% (w/v) salicylsulphonic acid-20% (w/v) trichloroacetic acid. After 1 h at room temperature the gels were destained overnight in 10% (w/v) salicylsulphonic acid. The best colour development was then achieved by keeping the gels for at least 5h in 10% (w/v) trichloroacetic acid in the dark. A parallel electrophoretic run was stained overnight in 0.2% Toluidine Blue in 40% (v/v) 2-ethoxyethanol and destained in 40% (v/v) 2-ethoxyethanol.
For identification of RNA the subunits were suspended in diluted electrophoresis buffer containing 10% sucrose and 2% sodium dodecyl sulphate. Electrophoresis conditions were as described for subunits but with 0.1% sodium tri-isopropylnaphthalenesulphonate present in the gels and in the electrophoresis buffer. After electrophoresis the gels were stained in Toluidine Blue-2-ethoxyethanol and destained in 2-ethoxyethanol as described for the subunits.
The gels were scanned in a Joyce-Loebl Chromascan, the 5-045 filter being used.
Reassociation of ribosomal subunits. The subunit pellets were gently resuspended with a glass rod in medium A to give a concentration of 0.1-0.3mg of ribosomes/ml for the small subunit and 0.2-0.7mg/ml for the large subunit. The subunit suspensions were incubated either separately or together, under the conditions for protein synthesis.
In this paper the small and large particles obtained from ribosomes are referred to as 40S and 60S subunits.
RESULTS
Polyribosomes obtained from rat liver were dissociated into subunits after incubation with puromycin in the presence of an energy source and cell sap, followed by treatment with low concentrations of Mg2+ (Lawford, 1969) . The same method was applied to ribosomes obtained from skeletal muscle. After separation in a sucrose density gradient the 40S and 60S subunits were collected In previous work, in which high concentrations of potassium chloride were used for the dissociation of ribosomes, active particles were formed from the combination of ribosomal subunits from liver and muscle . As shown in Table 1 hybrid particles could also be obtained when the muscle ribosomes were dissociated by the method of Lawford (1969) .
From the results in Table 1 it is apparent that either the 40S or 60S subunits obtained from liver or muscle have a low but significant incorporating activity. The homogeneity of the particles obtained after sucrose-density-gradient centrifugation was therefore tested by means of polyacrylamidegel-agarose electrophoresis in 1 mM-EDTA. The gels were stained for protein with Coomassie Brilliant Blue and the patterns obtained for the various particles are shown in Fig. 1 Fig. 2 and the proportional distribution of RNA is shown in Table 2 . The amount of 28S RNA present in the 40S subunits and that of 18S RNA present in the 60 S subunits is between 3 and 8% for both muscle and liver. In addition, four to six distinct bands were located between the 28S and 18S RNA when RNA preparations of the 60S subunit were analysed electrophoretically. These bands constantly appeared in the preparations of liver and muscle. It was noted that the RNA from the 40S subunits from muscle contained a considerable amount that moved ahead of the 18S RNA on electrophoresis. In liver the number of additional bands of RNA obtained appeared to increase with the age of the rats. Because these bands may have been derived from the action of ribonuclease both polyribosomes and subunits from liver were prepared in the presence of heparin (sodium salt) (Palmiter, Christensen & Schimke, 1970) . However, this treatment was without effect on the number of additional bands.
DISCUSSION
Although the original method described by Martin & Wool (1968) 
